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NOVELTY - An agent server (1) enables cooperative control of the 
programmable logic controllers PLCs (2) if a cooperative control 
information is received. The agent server outputs a control agent to 
each PLC. A control process cooperating with those of the PLCs which 
had received other control agents, is performed in each PLC. 
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ADVANTAGE - Ladder program need not be corrected to enable 
cooperative control. DESCRIPTION OF DRAWING (S) - The drawing shows the 
block diagram of the factory automation system. (1) Agent server; (2) 
PLC. 
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[mm 1 1 x-^'x y hif-A-t % im.mw$m 

SrSW]L. 

.rkfc^SSk-f&FAyX-fA. 

[ff£JS2] ffifEx-y'xyMf-A^ 

hmmm^&i* . frrawx-^x y h 

k fctfttfc Slf^JS 1 f£©0 F A^XrA . 
[ft£JS3] B?EK»Jffll§^5«I^S(i. 

k . -TOgf 1 ^J^ScOKt^tt^fc^v^T^a^^ 

KTEJB l (O^^iit^iW^^-^x y h tt. 

nem 2 ^p^a^^s ffisiMix-^x y a . 
Miami cow^at#ts HuKWtpx-^x y> 
nna«jiSflWB***t* k . - owt^jflrt*ftw»iw 

[oooi] -i ; 

[0 0 02] 

[t£3&0ttffi] ifi^. FA (factory Autmation^XT 

-5 5 0 («T; PLCk<^3) E&60K 

[0003] t*»t>s £<3FA^*rAtt v fltf.tfBl 
0fc$fc-f J: at?:: #:if)PLC5 0l3\ HfMSS£tm 

ftoT, #2cOPLC50tfOIO^^U502$: 

ae-u ma^-A, b, ca^oat-L 

fc# 2 <0P LC 5 0 nmm®££?3Z . JJr&^S* 



[0004] 

1 1 KSH-J: ? fc. tMHI*?** # 2<DP LC 5 0 -c 

H12fc5c*-J:afc, #2c^PLC5 0t#tSIO> 
^ >J 5 0 2 c9$£tiN80T K U-X#£S$ftT^£0 
T\ #l«)PLC5Oj&«3t:-Lfc#2«OPLC5O0) 

i o^^e'j 5 o 2<mm®£&'5*. vy-?u7v 

A5'0-l«>lfMrfrA, B, C CM^Ilf 2« 
PLCfc Offii8W»t £ ZltoO^TS) h ) £Mrf S 
k> JI&l>}&/MW7r^x£7?**L-tL^V 

[000 5] ZOfcib. fi^FAvX-fA-Cli, t&M 

ffl^op lc 5 o<osc«^t8s^«jssse^-'^« 

[0006]$ fefc. fif5ftc7)F A^XxATli, Mi-Jf 
H13fc«tJ:^fc. ik«I#l<0PLC5 0k#2OP 
LCSOk^ffiPMffllLTi^FA^-rASr, #1<9 
PLC 5 0 , #2cOPLC5 0fcJ:r/'#3cOPLC5 0 
dt|SHMIfi--& <fc 3 vXfA^S Lfc*£fcUU 
tlOPLCSO^fflWOaSrff^fcokLfek^s 0 
14CSrfJ:3(c:. #2^PLC 5 0<7)I 0^=EU 5 0 
2<9# 5 5r&1'#3<9PLC5 0<9IO**>J£t>3tr- 

A5 0 l^MfSNtr^A, B, Cimftt^X\ #2<0 

p lc 5 o o«^flH8*f ^•kxtitf^o -e»< , # 

3WP LC 5 0«^j£flT««:r*-fe***i.?tc# 10 
PLC 5 0O5/-ra/7A5 0 i zmEtwws 

[ o o o 7 ] -e^-c, *^its*L^ra»st?#^. 

^SFA^rA^^W-^Cik^BWk^, 
[0008] 

^C<?3*5<Jf^ak #®IS-C£^ LTfl^Stut F AVX 
rAfc:i5V>T. 0IBx-vxyM^-/Wv KPSOflffS 

luffiS!lfflisa*\ fH5x-y'xyb^-^**^S?fflix- 
i^x y> * k » z tf5g«*w*px- v x y f (cg| 

i^fflx-y'xy f SrSft^WHB^akffiiiL 

[0009] m$%2im<r>%.mz. mm 1 teftwt 
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:mmw^i?* y b z£&t& 
[ooio] w&mmLoftmi: mxm i ttzm 
tmvmiiza^x, mmm^m^immmiK 
w,mtmmt&m®t mtrnznom i <mmmm 
t , i <om i ^j^ao3trai)^t*^v vcisg £H 

fffi 82 OMflSKi: £ 0 . MIES 1 <3M0§!S 

ommfcn? iMfflix- i/"x y > taj^ l . -msa 2 <o 
wmw&s+s msmwx-iSx > v intern 1 *> 
fwnpgiiisrf si^jwx-^'x y f frimmm 

[ooii] 2fsfSBJfc «fc*tfi\ x-i/x y Hh-Afrfc 
Mffllx-xx y h'^ftWtHWBO* 1 . £<0Wt£«tl 
i-yiV h ; fficOSj»x-y x V h 

[00 12] 

«ll(fc««SrBliiI*#JHLTKW*. 
[ 0 0 1 3 ] 0 1 (2^KS(cA£ F Ai/Xf-Aco-llffi 

[00 14] iW^SU^OFAi/^rAli, 01fcjp; 

f«fc3£, X-^x>h-9--Ait, #l~#n<7)$llffll 

g®i ttwn^^aVho-? (PLC ) 2 
[ooi 5] ±- : J±y^-^Hi.^z>x.yh^ 

$IJffllx-^xyh4^^L\ #l~-#n<DPLC2cO 

xm^h p lc 2 icm'arf-* i o k status. 
[0016 ] ;:t;x-^ L^wlnMffi 

& <D«3l»tt*fr* 3 P L C 2 CO I D , ©&®*5£ia 

[0017] tga$lJffll^-S P LC 2{i. X-^xy> J> 
^f^ 2 1 , Mff»2 2 , fflfflm : 2 izWtfcCTWiZm 
ff$tS7^-7D/7A2 3fcJ:Vl oyt'j2 4S 

[ 0 0 1 8 ] WMm L&^ P L C 2 14, x-i? 



[0019] X-Vx y h S^f-A 2 1 (4, 122 tSR-T 
J; 9^ l-yxyhtwUi^gtWIIIH-xx 
yb4cDrtg£ft?TL, ^StSS^^Mx-^xyh2 

t; ffi^PLC2cOX-> ? xyh^irA2 ltE«® 
[0020] fMSPSB2 214, 5^-TD^5A23fcJ: 

frf&idli&o-cfc'?, 10**>;2 4<4&j&010 
[002 1] IO*%U24li, MfW2209*'-:r 

fcco-c** . 

[0022] <5?t; £ £>H&6J$I805 F AyXf A£fc^ 
T. #2<7)PLC2* t 0fS^a^7'fSks #1<0 
P LC '2#HH£Mtt'*-6 1 V>5 ttR« JfBMflMf di& 

[oo23]03ji#2<7)PLc a^aajwMrr* 

#l«PLC*«jffilSrllJ«rt-*tV^iailW!I»* 

[0 0 24] x-^x 1 Wt-yx^by^ 

ri*l 114. a-V*»fettllM«fl!«. 
IW»^tT : 5:o#lt0PLC2fcJ;t/#2^ID ( ©$!I 
^^fr , # ckVa^Oiai^ftSr^ LT t # 

1 «0 p L C 2 * { # 2 <D P L C 2 1 tOINMS *** ttNR 
HMrfr (MUMr^A, M«Mr^B. ^Jffli^C) fcRft 
St, #10PLC'2 s *J i £tf#2^PLC2fc»Lr* 
ft^WSWx-^x y b 4 Srfe^t LT SS^-f I. . 

[00 2 5] #lcOPLG2fcJ:t^#2^PLC2^ 

muzXo^Mm^-'y^yhA^nzcoib, #2 
cop lc 2m^<ommmTLtz^nms^mm2 

2frt>%mt (034>O®#H1) , #2^PLC2(0 
UiUIX-vx y K 4 I O^^r 'J 2 4c0#jf^ffi« 
^gE^ajL (03^O©#Bg) . iixS-#lcr)PLC2 
cO$0#X-i>i>'h4t^>y*-v r i:LTii»rr«. (0 

[ 0 0 26] # 1 <7)PLC2(0$lJ«lx-^xy>4{i. 
# 2 cr> P L C 2 tf)iB!J#X-;/x y h 4 

»$- "ON* fc-feyh-fS (03+^©#ffS) . 

[ 0 0 2 7 ] m , # 1 <?> P L C 2 <0$OTx- yiy 
^4{i; tt»»M£j£iflH8$ "ON" lc*-»>f*fcL 
-<OfflPS0ffllS^ffi« "ON" Sr^L-CiftMBIflP^ 
Zmf2lt& (03^©#!iS) . 

[0028] £1^. # 1 COP L C 2C0Sl#gP2(4. 5^ 

[0029] ^t0||]5S^c0FA->XrAT(±. _h^L 
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% , x-y*x y M>w< 1 . OUMr*"* PLC 2tc 

» lt wewawx- ^ * 4 £ t . ««x- 

^xyf4£§<t^PLC2;WISiWt&£^ tSP 

io^*u2 4<oi^jjaww^tfc«#'c 

4.*PLC2fc4t. t*L**WBU -..JWtOlWI** 
fe**'LTVvte8rfetf, ttWWHfcSiflNifc "ON" £ 

[0 0 30] £<9£fc*..H4**SLTBWtS. 
[0031] 04J2#2OP IX.*>HflW*»3H*^ 

[00 32]l-^y Mf—/* 1 a— jfi 0 # 2 
OP L C 20Mffl^«3l#^U -t<0 1 O-X^'J 2 

x-^y'xy h4£#20PLC2£atfJ^6kkfc:. # 

i op lc 2m&Mwm-&iv&m\m$tt 

[00 33]-TSi:. #2<7)MffllX-yxyh4l± < # 
2OPLG(0»fe»aW»T"«-*l: (04#O<I># 
ng) % FO^ty 2 44»J?>*htKiKeS*lfc«!iBB*ff 
ff&tt^ffit (H4«W»fK)..v2*t*#l»PLq 
2offinax--x*>'h4^ -7-fe-vfc LTSfcrrs 

(04#O<3>#!$) . 

[0 0 34] tlOPLCaoSWX-SotyMti. 
^ «/-fe-v*fc LTStt^^^ffif^Wffil^frfc^ 
L-CV^^fcti. #lOPLC2C0IQ^y2 4 + 
OfiBliM««jS««^'C -ON" ; -fcE* v V L (04 
4>o®#SD , KPfflffl^f^fS.^ (04*OQ# 
H) #lOPLC2#>T9r£oW£ : fi : -3. 

[0035 ] 5^,12, Z.cmmW> F A -/XfAt 

OP L C 2 k # 2 OP L C 2 k #t&f$WfiPl.T V.tf: k £ 

3. Sfefc#3<0PLC2j8«6JnSii«:«#"Cfcv# 2 
op L c 2 J: # 3 o P L c 2 £*;ftf fto#$J&5 

4f$E£fi£-r&iSMx-y'x y >4 ift^OiM 

*|x--y x y h 4 #**tm#.m6ffi«£rUt*ai u 
i^^asLfe#i^^fflm^# i op lc 2gM»x 

-v ! x>'b4t:ffl^L. #1COPLC2O0J«X-> ! x 
y h 4 O^tt^^^ffifB^^^W^^ ic « 
Sc LT V^S mm fifcfltefctt i ; I * U 2 4 +OtS 

[0 0 3 6] -ZtoZki* H5*«RLTBP»f6. 
[00 37] 05Ji#3<7)PLC;mMi&Wt6PLC 



[0038] x-i/x y Mh->< 1 tt. i-^i 9 # 3 
OP LC 2#Wmmtl# K0PLC 2 k #20 P L 
C 2kK3iflll3*lfct*SttSk, # 20P LC 2iJi 
# 3 O P L C 2 (3ftgO#S(&£t»?S£ f^§$0UPx 

- y'x y h 2 £ SWrf 5 k ktc. # l op l c 2 >aR 
7t^»^#fcJ;l>'aPSiIffli^^^-rSMfflix-yx 

yMfcHWrri..- 

[0 0 3 9 3 -fSk. #20Syfflx-y'xyb4:fcJ:T/ 
#30P^X-vxyH±. #20PLC2fc«ktf#3 

o p l c 2 iim&m&&T Ltzm ffrrtiaiifNK 

22frt>%W&t (05^O0#JS) ..**Lf*Ll,0* 

y 2 43^fe#rfcfc*«3^#ia^fll«fe^ffl W' 
(H5+0©. , ,Ift.£#10PLC20$!lffll 

x-v'xy h 4 tt^ y -fe-xk LTSpTtS (05 #o 

3>« . , • , - 

[0040] # 10PLC20$lJffllX-> ; xy>-4{±, 

X «y -fe- y' k. LTSlt^#SS!^ffi^*i»^fr 

UTv»*«^w*,.# ioplc2o i ox^ey 24+ 

commmMtrnz-t^x "on" tc-t v bt (05 

+o®#§!) » ttWWtWrtrtlWf^*« #lOPLC 
2*%f^OMffll^ : if ^ (05#O©#k) .. 
[0041] <Kfc, COllit^©OFA>'Xf-AOifl'f| 

£ s ( 1 ) x-y'x y 1 (O^ftsiff, 

(2) #10PLC20X-vxyhyXrA2 10^ 

tf-rsiK^. (3) #20PLC2ox-^*xyhyx 
fi 2 1 comt&wftt. icwixmm-th . 

[0 04 2] ( 1 ) x-y*xy h-f-^i<933rf£®) 

f^fcOVrc .: 

06tix-y'xy h-^-^o^a^Tirt^o-^r- b 

[0043] x-y'x y ht-^ 1 «is x--9->f,±M 
LfcKP«IW«S:lXf#1-4k ( xr y r 1 1 0 ) v % 
fflfX-vx y h40t««SffiSr#o (Xfy71 2 ; 
0) . 

[0044] x-^'x y 1 tt.. MfflX-^x y 
MO^^#fc^£*>£«SL 3 

o ) &mm^Yy^M*S*TvT 1 3 o ; 
N) . 4Jft«3ft*««>* -4««aR$S» 
Uf771 30 ; Y) <%k%\,pz.WM 
®mmZ&3* # 1 OP LC 2 i V# 2 OP LC 2 
tffi^-f-SilKBx-^x^b 4.5:^1.^5 (Xff 
T140) . :.!' 
[0045)» x^ s y h-r-A* 1 (i. t^T 
opi- y'x y h 4 ££iftl^ttS3t$ L Ur 

^ri 50) . -r-^-cosofflix-v'xy b4 &^Lt 

Ir^Vt^iBftfc^tett Ufv/l 5 0 ; N) v f 
ALTOSflffllX-y'x y h 4 #4«$flS i Tfttikt 
•tKTO*Jffllx-y'xyh4S:±JtLfcfc¥'ML/i 
5 0 ; Y) w SAfl5fcOPLC2 
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O {XfvTl 6 0) . 

[0046] *cof£. X-^yht-AUt |3]V^ 

mi Uf-y^no) . SAfttff^fttvvSr^ 
*§£(ctt (X7->y7'l 7 0 ; N) , ^r-yTl 6 Ofcffi 
L . • ±34 L*: t lil^JIM^ff 5 SAfitf 
ifBre*LTU5*&fc:tt (xf-yri 7 0 ;' Y)\ £jft 
L*-y'i > h 4 ^ KS-f-S P L C 2 t^iftS-fr 
-S. (XtVT18 0) . 

[0047] "tOfe x-y'iybt-A'iii, ©Jffiix 
-i^'x y h 4 ^5Xf# L£ p l c 2 #> fe««x- V x y h 

4£JR#L£i'CO»££ttSk (X T 77*1 90) s 
* *T<0MfflX-^* y h 4 *»«S««A«*»«:nBf 
f& (^f?71 95) v 

[0048] x-^'x y MjW< 1 tt. «LWX 

•£■{;:« (Xfyri 9 5 ; N) . -y 7° 1 6 0 iz&m 

MBx-^x y h 4 (Oi-KX kffflr Lfc* 

£fctt (Xr-yTl 9 5 ; Y) . «ffl^»Tt*. 
[0049] (2)#l«PLC2^x-j/' x yhW 

H7tt# 1 OP LCcOX-^xVh i^T-A^flfftS 

[0050] PLC2(0X-^xyh^Xfi>2 ltt. 
x^^-x y ht-A l frfcMHx-^x y h 4 £SttA 

72 10). PLC2cOf&lJW^2 2*^coJ&r*^. 
SttAfuraWcfeii^^WW-S (Xf«/72 2 

0) . ' ; . 

[0051] # 1 COP L C 2 OT-yi V h^^rA 2 
ltt, ®tAil*OTfc*V*£WfL*^fctt (XT* 
7*2 2 0 ; N) , x-^' x y fegXitfRSW: 
^I^SIftL (Xx-y7'2 3 0) , Xf'/72i0t 

iU«BR:*&J:flKLfc*^fcl4 (Xfyr2 2 0 ; 
Y) „ gAfLM^Sg^x-^'xyh-9-wN'ncjI 
m-h Uf»/r24 0) . 

[00 52]*c0f&. #lc0PLC2c7)X-^xyh>' 
XfA2 1li, *JffllX-vxyh4^J|3t#1-&k (XT 
>y7/2 4 5) . x-^xyh1T-Alfc*tLTiSlJ«lx- 
.^xJ/MfcKftLfctfcSBirfrS (Xf 772 5 

o) ; 

[0 0 53] «ivc. #icoPLC2eox-;^yhi' 

Xf-A 2 1 tt. ffllBi&ft^fi 1 0 # 2 CO P L C 2cOX-x 

iyhyXfA2 lte*tLT. fflsoi&Wx-^xyf^ 
cOIDSrJfJTJU ^ffifRattg*tt*tt-& (Xf77 
260) . 

[00 54] ^Of£. #10PLC2c7)X-i;xyh^ 



XfA21li #2cOPLC2*^JMfff#£IX#?-£ 
k (XT772 70) . g#cOifo^k03£L <X T 
vTI 8 0). *<3ig|l, ^bfcJ^flWgjWfefri:* 
SrrS#^A>*fflIrf & (Xf-/72 8 5). 
[ 0 0 5 5 ] # 1 COP LC 2cOX-vx V Y ^XfA 2 
ltt, JR^tfeS^lflR^^k^Lrv^otiaJISr 
Lfcaattt (XT77285 ; N) . Xf7 7*2 60 
^m^Mt;±at^k|SI«>5r3!!MSfTO-^ JK# 
Lfci^flrabWfefr fc ^RLfcfc JROBf Lfc*^fctt ( X 

x-vT-2 8 5 ; y) „ mmmmkfh^m^^ 

<m$kWm "ON" ftr*-*J:3. M*ffi2 2 
[0056] fi[«s Wmi 2tt. # 2C0P LC 
[0057] (3) #2cOPLC2cOX-;y*xyhv-X 

fA 2 l oSSfftiKflNcoi *t 

@8tt# 2 cop L ccox-^'x y h -/XfA 2 1 coHfr 

-ri.«^i$-^-r7P-f-^- h-c^s. 

[0058] #2cOPLC2cOX-i/xyh^XrA2 

1 tt. i-y'xy ht-A 1 fr«lil-y'i y b 4 £ 
SttAftS VMlZhZ frmwffl v v&frfr £ ®fs t 

Uf773 10), PLC2cOSJ»a2 2*^cof^ 

7*3 20) . 

[0059] #2cOPLC2cox-^xyh>-Xx^2 
ltt. SftAtuWBK^rV^ipJRLfcU^fctt (Xx-y 
7"3 2 0 ; N) . i-y'i^ hf-A'l fcgA*UK»t 
Sr^fcilttL (Xf773 30) . Xx-y7°2 10(C 
«UH£ML. ±»Lfc4: : H«'5rf«yS*ffd-*. SttA 
il«»fc*4fc¥i|BfLfc«^fctt Uf7732 0; 

y ) s seAiuWBfc* g^x-y'x yht-A- 1 

firri. (Xr-y734 0) ''. 

[0060] *C0&, #2cOPLC2cOX-v x yhv 
Xf A 2 1 tt. Mffllx-^* x yh4 ivm-ti k ( Xf 
773 5 0). x-i^'x y h^-Ai tst LTSMIX- 
i^'x y h 4 SrJR# Ufc g Sriitt-f $ ( X7 1 -y 7 3 6 
0) . 

[0 06 1 JjffiWC. #2cOPLC2cOX-i/xybv' 
Xt* 2 1 tt; # 1 CO P L C 2cOX->?x yfyXfA 

2 l*^^^cOJR#ft«£#-9 (Xf773 7 
0). 

[0062] #2cOPLC2cOX-i;xyh^XTA2 
ltt. #lcOPLC2cOX->-'xyhi>X7 L A2 lfrh 

380) . 8timLrim®{m&%iTX^%bmLt:. 

(Xf-<y7-3 8 0 ; N) . X-fy7*3 7 OfcJS 

a^RL. ±»LfcfcHaKr«ia*ff5-^ «*m?fi 

<r)m&m*%m:kWB\Lti)8>'&tzli (xf773 8 
0 ; Y) . it^l»«^ffSS-fJffliat2 2^^-LT I O 
■^*U24*»feK»t (Xf77390) . ^il5r#l 
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cOPLC2^x-xx^b>-^.f-^2 ltZ&l)L (Xf 
[0 0 631 

[02 ] x-^*x.y h 5"X-f AS«">xrA0ilfi{co 

[03] £c9||S60ffi^FA^X7^^$l£fci&#£IH 

[04] s^sijffli-r&iJ^ao^^ffi^^gH^fc-p 
[05 ] mmmzsmsmtrnti^mi-ktzv) 

[06] icO^fe^^SFA^XTAcOX-^xy 
[07] C^HSB^SKffiSFA^rAOttKOPL 

K :.. 

[01] 



[08] C(0lD5S»®tt«I.FAxXT-^#2OPL 
K 

[09] (^<OF.A>'XTA^ffil£iN^ a, "''?EL 

[010] &#tf>F .a ^xrA<7)$iJfiiMc-ov^-cSiBJ3 
■TSSIW0. 

[01 1 ] ^OFAyXTAtrtJV^TffiMffllffli-rSP 

0. ■•; 

[012] ^cOFAv-XxAtfe^'CtePM^t^P 
0. 

[013] Ai/XTMZ&^XI&mfflfflt £ P 
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